1
. Environmental constraints with commonly used oxidants and the formation of stoichiometric amounts of co-products are important incentives to develop selective nonradical oxidations with O2. Various transition-metal dioxygen complexes and studies of oxygen activation have recently been described. 2, 3 . The Wacker process, based on palladium dichloride is extremely useful for the conversion of vinyl-substituted compounds into methylketones although there are severe limitations for higher α-olefins due to olefin isomerization or low catalyst stability 1, 4 . It has been demonstrated that catalysts based on palladium (II) nitro complexes in some cases offer an excellent alternative to the Wacker oxidation 5 . We reported that [PdCl(NO2)(MeCN)2], modified with CuCl2 as co-catalyst and tBuOH or i-PrOH as ligand or solvent, is capable of catalyzing the oxidation of α-olefins to aldehydes (60-70% selectivity) or methylketones (>90% selectivity) using molecular oxygen 6 . The proposed catalytic cycle for the oxidation of 1-alkenes to aldehydes, which involves a palladium-nitro-nitrosyl redox couple, 7, 8 is shown in scheme I.
Scheme I. Catalytic cycle for the oxidation of 1-alkenes to aldehydes with O2 using a [Pd-NO2] catalyst.
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In this paper a remarkable improvement is described in the catalytic oxidation of α-olefins with [PdCl(NO2)(MeCN)2], CuCl2
and O2 (eq.1), when amides are used as ligands or solvents. It should be noticed that the isomerization of 1-octene is strongly suppressed, and in most cases negligible, in the present catalytic system in contrast to the oxidation without CuCl2 (entry 7) or oxidations under Wacker conditions (entry 6). In the latter case octene isomers are the major products. The formation of only small amounts of isomeric alkenes is a prime feature of this new oxidation. As well as the rate of oxidation the stability of the oxidation catalyst is improved when amide 5
is used (entry 8), resulting in a turnover of 62 (20 h). The amount of isomeric alkenes increases after prolonged reaction times.
Thus so far only palladium-nitro complexes containing nitrile ligands have been used 5, 8, 10 . After the discovery that the presence of 5 has a beneficial effect on these catalytic oxidations, a study of amide modification was undertaken (table II) .
The results in table II show that the "rate-enhancing effect" with amide 5 as the co-solvent occurs both in t-BuOH and iPrOH, alkene isomerization being faster in i-PrOH (entries 1,2). It is remarkable that especially amides derived from bulky This is probably the reason why oxalic amides can be used in large excess during the oxidation reactions without deactivating the catalyst. Attempts to prepare complexes of [PdCl(NO2)(MeCN)2] and bulky amides have so far resulted in the isolation of starting materials, presumably due to weak coordination. These bulky amides can be used, however, very well as solvent or co-solvent in the oxidation of 1-octene to 2-octanone with improved activity and stability of the catalyst. Less bulky amides probably block the necessary coordination sites for the olefin and as a consequence low activity towards oxidation is observed
12
.
Finally the selective conversion of 2,2-dimethyl-4-penten-1-al (19) to 2,2-dimethyl-4-oxo-pentanal (20) illustrates a synthetic
